The tyrosine motifs of Lamp 1 and LAP determine their direct and indirect targetting to lysosomes.
Lamp 1 and lysosomal acid phosphatase (LAP) are lysosomal membrane proteins that harbour a tyrosine-based sorting motif within their short cytoplasmic tails. Lamp 1 is delivered from the trans-Golgi network (TGN) via endosomes directly to lysosomes bypassing the plasma membrane, whereas LAP is indirectly transported to lysosomes and recycles between endosomes and the plasma membrane before being delivered to lysosomes. By analysing truncated forms of LAP and chimeras in which the cytoplasmic tail or part of the cytoplasmic tails of LAP and Lamp 1 were exchanged, we were able to show that the YRHV tyrosine motif of LAP is necessary and sufficient to mediate recycling between endosomes and the plasma membrane. When peptides corresponding to the cytoplasmic tails of LAP and Lamp 1 and chimeric or mutant forms of these tails were assayed for in vitro binding of AP1 and AP2, we found that AP2 bound to LAP- and Lamp-1-derived peptides, whereas AP1 bound only to peptides containing the YQTI tyrosine motif of Lamp 1. Residues +2 and +3 of the tyrosine motif were critical for the differential binding of adaptors. LAP in which these residues (-HV) were substituted for those of Lamp 1 (-TI) was transported directly to lysosomes, whereas a chimera carrying the Lamp 1 tail in which residues +2 and +3 were substituted for those of LAP (-HV) gained the ability to recycle. In conclusion, the residues +2 and +3 of the tyrosine motifs determine the sorting of Lamp 1 and LAP in endosomes, mediating either the direct or the indirect pathway to lysosomes.